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Cross-Reference to Related Applications 

This application claims benefit of U.S. Provisional Application 
No. 60/173,343, filed December 28, 1999 for "HYBRID SATELLITE AND 
FIBER COMMUNICATION SYSTEM", inventor: John T. Austin, which 
application is hereby incorporated by reference herein. 

Technical Field 

The present invention relates generally to a communications 
system and, more particularly, to a conmiunications system combining optical 
fiber architecture and satellite-based communication. 

Background Art 

In this communication age, content providers are increasingly 
investigating ways in which to provide more content to users as well as 
interfacing with new users that are unserved or underserved. 

Communications satellites have become commonplace for use in 
many types of communication services, e.g., data transfer, voice 
conmiunications, television program distribution, and other data transfer 
applications. In particular, data transfer may include coupling to the Internet to 
take advantage of various resources provided therethrough. 

Optical communications systems such as broadband-type 
systems have also become increasingly popular to provide high speed Internet 
access to subscribers. Telephone companies and cable television companies are 
rapidly expanding the broadband infrastructure. As the Internet continues to 
grow, a demand for increased bandwidth also continues to grow. Applications 
such as video conferencing, on-demand video, and streaming audio/video 
applications consume much bandwidth. 


2 

Higher demand for capacity in the Asia-Pacific region and other 
emerging areas such as Eastern Europe and South America is increasing. 

The United States has a well developed Internet backbone that 
provides broadband connectivity to a large part of the country. Developing 
countries as well as in locations also having not established high speed Internet 
backbones. It would therefore be desirable to provide a communications system 
that allows access to the Internet via the U.S. Internet backbone without the 
need to wait for buildout of terrestrial infrastructure to reach underserved or 
unserved customers. 

Summary Of The Invention 

It is therefore one object of the invention to provide a 
conmiunications system that uses both optical and satellite links to provide 
Intemet access particularly to underserved or unserved areas of the world. 

In one aspect of the invention, a first teleport station is located 
geographically separated from a second user. The first teleport station is 
connected through a network access point to the Intemet. The second user 
communicates through a satellite to the first teleport station to access the 
Intemet. The teleport station are connected via the network access point use a 
long haul optical fiber. 

In a further aspect of the invention, a method of operating a 
communications system comprises the steps of: 

directing a communication to a satellite from a first geographic 

location; 

directing the communication from the satellite to a teleport 
station in a second geographic location; 
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coupling the communication through a teleport station to a 
network access point through a long haul optical fiber; and, 

directing the communication to the Internet through the network 

access point. 

One advantage of the invention is that the system may be 
modified so that as portions of the world develop, the system may be 
continually changed as the local infrastructures are developed. 

Other objects and features of the present invention will become 
apparent when viewed in light of the detailed description of the preferred 
embodiment when taken in conjunction with the attached drawings and 
appended claims. 

Brief Description of the Drawings 

Figure 1 is a high level system view of a first embodiment of the 
present invention. 

Figure 2 is a system level view of a communications system 
according to a second embodiment of the present invention. 

Figure 3 is a system level view of a third embodiment of the 
present invention. 

Figure 4 is a system level view of a fourth embodiment of the 
present invention. 

Figure 5 is a is a system level view of a fifth embodiment of the 
present invention. 
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Figure 6 is a system level view of a sixth embodiment of the 
present invention. 

Detailed Description Of The Invention 

In the following description, the same reference numerals are 
used to identify the same components in the various views. Those skilled in the 
art will recognize that various other embodiments, structural changes and 
changes in measures may be made without departing from the scope of the 
invention. 

Referring now to Figure 1, a communications system 10 is 
generally used to couple a plurality of user terminals 16 with a satellite 18. A 
plurality of user terminals 16 are used to illustrate various types of users which 
may include various consumer and business type applications. Each user 
terminal 16 may receive a signal with a predetermined signal strength from a 
spot beam pattern radiated from satellite 18. 

Communications system 10 further includes a teleport station 20 
that is coupled to the Internet backbone 22 through a long haul optical fiber 23. 
Because the United States has superior Internet infrastructure in place, it is 
envisioned that likely applications will couple teleport station 20 to the United 
States Internet backbone. The United States Internet backbone is recognized as 
being the most highly developed in the world. The coupling of teleport station 
20 may be done through a network access point 21. If the teleport station 20 
and network access point 21 are not physically combined, they may be 
connected together through the use of long-haul optical fiber connection 23. 

Communications system 10 may also include a satellite control 
facility 26 that is used to control the operation of satellite 18. For example, 
telemetry, tracking and control functions may be communicated to satellite 18 
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using a frequency band such as Ka-band different from that between user 
terminals 16 and that of communications between satellite 18 and teleport 
station 20. 

Conmiunications system 10 may also include a network 
operation center (NOC) 28 that is coupled to customers 16, teleport station 20, 
and network access point 21. Network operations center 20 is used to control 
the operations of the network including billing and other administrative 
functions. Network operations center 28 may be coupled to customer user 
terminal 16, teleport station 20, network access point 21 and operation control 
center 30 through a low rate data connection 24. The low speed data connection 
24 may be used for administration purposes or act as a back-up for the satellite 
for administration functions normally processed through satellite 18. 
Conmiunications system 10 may also include an operation control center 30 
used for coupling network operations center 28 to the satellite control facility 
26. Although satellite control facility 26, operation control center 30, network 
operations center 28, and network access point 21 are illustrated as separate 
components, those skilled in the art would recognize that the functions of the 
components may be combined into a single facility. 

The communications signals between satellite 18 and user 
terminal 16 may be referred to as user link 32. User links 32 represent the 
transmit and receive beams from both categories of user terminal 16 and 
satellite 18. A feeder link 34, is defined between satellite 18 and teleport station 
20. Communications of links is preferably performed in a frequency such as Ka 
band or V band. 


Satellite 18 is preferably a geosynchronous multi-beam satellite. 
This allows for easy connectivity of the satellite 18 between various regions 
separated by a geographically long distance. Each of the user terminals 16, 
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teleport station, network operations center 28, operation control center 30 and 
satellite control facility 26 have a satellite antenna that, when a geosynchronous 
satellite is used, need only be directed once to satellite 18, 

Referring now to Figure 2, a satellite system 10' similar to that 
shown in Figure 1 is illustrated. For convenience, the same reference numerals 
are used to represent the same components in the various views. In this 
embodiment, system users 34 are coupled to teleport station 20 with optical 
fibers 36. In this manner, such a system may be contemplated for newly 
developing countries in which optical fibers are laid. Customers 34 will be 
coupled directly to a teleport station 20 which in turn could direct them directly 
to the U.S. Internet backbone 22 through satellite 18. 

Referring now to Figure 3, a modified system 10" according to 
the present invention is illustrated. In this embodiment the same reference 
numerals are used to refer to the same elements as those in Figures 1 and 2. In 
this embodiment, long haul optical fibers 38 are used to expand over vast 
expanses such as the ocean. In such a manner, satellites 18 do not require 
intersatellite links which, as described above, are generally undesirable due to 
weight and practical limitations. Long haul optical fibers 38 are used to connect 
the continents while satellites 18 connect teleport stations 20 and user terminals 
16. It should be noted that in such an embodiment teleport stations 20 may be 
relocated as rapid expansion of the network beyond the existing fiber 
infrastructure takes place. 

Referring now to Figure 4, another embodiment of a 
communications system 10 is illustrated. In this embodiment, a plurality of 
beams 40 are illustrated generated from satellite 18. Beams 40 are spot beams 
which are geographically non-coextensive. By providing multiple teleport 
stations 20 in geographically distinct areas, any weather-affected teleport 
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stations may not be used while still allowing communication at another teleport 
station. Also, by providing geographically distinct teleport stations 20, the 
frequencies of spot beams 20 may be reused. Preferably, teleport stations 20 are 
located in different parts of the country. However, other arrangements may be 
used such as separating the stations by at least a beamwidth so that different 
beams may be used for the different teleport stations. In other configurations, 
the same teleport station may be located in the same beam to provide a backup 
within the same beam. 

Referring now to Figure 5, a fifth embodiment of 
conmiunications system 10 is illustrated. In this embodiment, satellite 18, 
which is in communication with a first teleport station 20 on the North 
American continent, and a second teleport station 20 on the European continent 
is provided. When a failure or irregularity of the long haul optical fiber 38 is 
discovered, teleport stations 20 route conmiunications between teleport stations 
by way of satellite 18. Long haul optical fiber 38 is illustrated crossing the 
Atlantic Ocean, however, a long haul optical fiber 30 is also illustrated crossing 
the Pacific Ocean. Other long haul fibers may cross large geographic land areas 
as well. 

One advantage of this configuration is that upon an irregularity 
such as overload, the satellite payload may compensate for surge traffic on the 
optical fiber, or vice-versa. 

Referring now to Figure 6, a "double hop" connection is 
illustrated. In this embodiment of communications system 10, a customer user 
terminal 16 such as that located in Alaska directs a conrununication to a first 
satellite 18. Satellite 18 directs the communication to a first teleport station 20 
and then to either a long haul optical fiber 38 or another satellite 18. The 
satellite 18 or long haul optical fiber 38 delivers the communication to customer 
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20. The satellite 18 may also route the communication to a teleport station for 
distribution to a customer user terminal 16. 

In operation, as is described above, various embodiments of the 
present invention are illustrated. Each of the embodiments of the present 
invention utilizes a form of optical link through a fiber optic cable together with 
the use of a satellite 18. Worldwide Intemet service providers, competitive 
local exchange providers, and other broadband service providers with access to 
the US Intemet backbone network on an on-demand pay-by-usage basis may be 
formed without the delays in access inherent in waiting for build out of 
terrestrial infrastructure to reach customers and areas currently underserved or 
unserved by broadband services. Worldwide corporate customers, government 
users, remote users and other end users of broadband services with access to the 
US Intemet backbone are provided. International expansion is contemplated by 
using long haul, ultra-high data rate satellite links to connect developing regions 
of the globe into the US Intemet backbone and other data/multi-media network 
structure without the delays of building out the system as described above. 

Advantageously, the satellites 18 do not have optical laser 
crosslinks which reduce the overall system cost and risk of malfunction. 

Another advantage of the invention is that multiple ground 
stations may be provided to provide the system with site diversity to prevent 
interruptions due to inclement weather. 

While particular embodiments of the invention have been shown 
and described, numerous variations alternate embodiments will occur to those 
skilled in the art. Accordingly, it is intended that the invention be limited only 
in terms of the appended claims. 


